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3.2 THE EXPONENTIAL FUNCTION 135

. Exercises and Problems for Section 3.2

Exercises
In Exercises 1-26, find the derivatives of the functions . As- 18, f{x) = €% +2° 16, y= P
sume that a, b, ¢, and k are constants.
: 17. f(x) =¢" + 7" 18. flz)=n"+z"
1. f(z) =2 +z° 2.y =5t et
R T o i4z
3. f(z) = a* 4 fa)=12e 4 ur @)=k 20. flz)=e
5 y=5z" +2°+3 6. f(z)=2"+2-3° 21, f(t) = e!t? 22. f{) =& —1
— R T 3 — T
1. ¥ = 4 10 s 8. =z (1n 4)6 23, y(:ﬁ') —a® + z* 24, f(ﬂf) — 33"2 + (ﬂj)ﬂ-‘
3 33 2
Ly = — —= 10. y=2"+ —
s 3 VT v 3 . o(e) L,
5. glz)=20— =+3"—e
11, z = (In4)47 12. f(t) = (In3)* ¥z
13, y=5-5+6-6 14. h(z) = (In2)* 26. f(z) = 3z +m)(e® — 4)
Problems

In Problems 27-37, can the functions be differentiated using ~ 41. In 2009, the population of Mexico was 111 million and

the rules developed so far? Differentiate if you can; otherwise, growing 1.13% annually, while the population of the.US

indicate why the rules discussed so far do not apply. was 307 million and growing 0.975% annuatly.! If we

2. y = 2249 28, y=+T—( % )2 measure growth rates in peoplefyear, which population
was growing faster in 20097

.

29 y=2-2° 30. f(s)=5%° . . e
42. Some antigue furniture increased very rapidly in price

_ ,xz+5 __ Bz
A.y=e R.y=e over the past decade. For example, the price of a particu-
33,y = 4(=%) M. f(z) = (VA)* far rocking chair is well approximated by
= t
35. f(6) =477 36. flz) = 487 v = 75(L.35)",
2% where V is in dollars and ¢ is in years since 2000. Find
3oy=— . h L
" the rate, in dellars per year, at which the price is Increas-
38, An animal population is given by P(£} = 300(1.044) ing at time £.
where ¢ is the number of years since the study of the pop- 43. (a) Find the slope of the graph of f(x) =1 — e® atthe
ulation began. Find P'(5) and interpret your result. point where it crosses the z-axis.
39. With a yearly inflation rate of 5%, prices are given by (0 Find the equation of the tangent line to the curve at
: this point.
P =P 0(1-05)t1 (c) Find the eguation of the line perpendicular to the

where Py is the price in dollars when t = 0 and ¢ is time tangent line at this point. (This is the normal line.)

in years. Suppose Py = 1. How fast (in cents/year) are 44. Pind the value of ¢ in Figure 3.12, where the line [ tangent
prices rising when ¢ = 107 to the graph of y = 27 at (0, 1) intersects the z-axis.

40. The value of an automobile purchased in 2009 can be ap-
proximated by the function V (t) = 25{0.85)*, where ¢ Voy=20
is the time, in years, from the date of purchase, and V(%)
is the value, in thousands of dollars.

(a) Evaluate and interpret ¥ (4), including units.
(b) Find an expression for V' (¢}, including units.

(¢) Evaluate and interpret ¥’ (4), including wnits.

(d) Use V(£), V'(t), and any other considerations you _’/
think are relevant to write a paragraph in support of /'C £
or in opposition to the following statement: “Froma . .
monetary point of view, it is best to keep this vehicle Figure 3.12

as long as possible.”
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